The temperature dependence of the elastic functions of the improper ferroelastic polytype 2 MC-SbsOTI has been investigated in the temperature range from room temperature to well above the structural phase transition at T~=481 K. The stiffnesses c(c*c*), c(a,a), c22 and c(c*a) show a considerable softening up to 20% around Tc whereas c44 remains unaffected by the phase transition. The experimental results are discussed considering cubic and quartic anharmonic coupling between two components of the zone boundary order parameter and elastic waves.
Introduction
At room temperature pentaantimony heptaoxideiodide, Sb5OvI, shows the properties of a ferroelastic material: By applying uniaxial compression the crystal can be switched into one of the three possible domains or orientational states [1] . By this procedure we also can obtain monodomain samples and eliminate all the difficulties arising from domains, which hamper many physical investigations around phase transition points. Ultrasonic measurements usually probe a sizeable volume and are especially plagued by domain effects. Therefore SbsOvI seems to be a favourable candidate for studying the elastic behaviour in the ordered phase by ultrasonic techniques as well as by Brillouin scattering. Crystals of Sb5OTI exhibit polytypism [2] . Here we consider only the ~-or 2 MC-polytype. It transforms at T~ = 481 K from a hexagonal high temperature phase C62 (=P 6jm) into a ferroelastic, non-ferroelectric monoclinic phase of space group C2~ (=P 2~/c). By x-ray diffraction it has been demonstrated that in the transition to monoclinic symmetry not only the 120 ~ angle between two axes changes, but also the unit cell doubles in one direction (monoclinic c-direction) [3] . This means that the order parameter has a wavevector . Consequently the spontaneous strain is proportional to the square of the order parameter, rendering this material an improper ferroelastic. In addition 2 MC-SbsOTI was studied intensively by Raman scattering [4, 5] . Special attention has been paid to the intensity of phonon modes forbidden in the hexagonal phase. From this and also from the observation of transition-induced optical birefringence [6] it has been concluded that the phase transition is weakly discontinuous (first order), but with a narrow (a~, a~') cm (c*,c*)q 2
(b,c*)q c66 + c44_ #~)2 +c4~ 2 metastability region of T~ -To-~ 1 K. The temperature dependence of the order parameter -a phonon coordinate involving predominantly the displacement of iodine atoms parallel to the c-plane -is well described by the Landau theory.
Experimental

Ultrasonic Measurements
The crystals used in all our investigations were grown by sublimation in a vertical temperature gradient in the Cristallographic Institute of the University of Freiburg [1] . For ultrasonic measurements the crystals were made monodomain by compressing them along the monoclinic c*-direction, and oriented either optically under a polarizing microscope or by x-rays on a Bragg goniometer. A pair of parallel faces were cut and polished to optical precision. One face was metallized with evaporated aluminium and an x-or y-cut quartz transducer having 15 or 30 MHz fundamental resonance frequency was bonded to it by epoxy resin. By the puls-echo overlap method we tried to measure all the possible longitudinal, transverse, quasi-longitudinal, and quasi-transverse waves along the main axes a, b, and c* as a function of temperature in the range 100 K to 520 K. Using a constant mass density p = 5550 kg/m 3 [3] we converted the measured veloc- (4) and (5) for e(c*,c*). The nomenclature is according to Table 1 ities into the corresponding elastic stiffnesses. The connection with the components ci~ of the stiffness tensor is given in Table 1 for the monoclinic and hexagonal phase. The choice of axes (a, b, c*) in the monoclinic phase does not obey the "IRE Standard on Piezoelectric Crystals" [7] , but is more advantageous in this case. Measuring the longitudinal or quasi-longitudinal wave did not pose any severe problems. The results are plotted in Fig. 2 . However, we did not succed to determine the shearwave velocities over the whole temperature range. Invariably the signal amplitude decreased upon heating and diminished in most cases to unmeasurably small values around 400 K. Carrying the sample through the phase transition at 481 K did not restore the signal. In a few cases it was possible to measure up to 500 K, but the data obtained showed relatively strong variations around 400 K and were not reproducible. Our suspicion is that domains form in this temperature range, although the crystal has been made monodomain before the experiment. We tried to perform the measurement under more or less constant compression in a specially designed sample holder. By this we could extend the measurable temperature range by some 10 to 20 degrees, but were not able to reach To. The fact that above To no shear-wave
